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OBJECTIVE: The objective of this document is to provide to
responders supplemental technical information sufficient to
make a conceptual design.
---------------------------
N03-T015 TITLE: LCAC Cargo Restraint Griping System 

TECHNOLOGY AREAS: Ground/Sea Vehicles

ACQUISITION PROGRAM: FNC Littoral Combat and Power
Projection

OBJECTIVE: The objective of the project is develop a
quick-release cargo restraint system for the Landing Craft
Air Cushion (LCAC). The system should reduce the time
required to secure and release cargo on the LCAC without
incurring a weight penalty over the existing lashing
system.

DESCRIPTION: The LCAC is a high speed air cushion vehicle
utilized for the transport of troops and materiel at speeds
in excess of 30 knots from the seabase to the shore. The
LCAC is capable of transporting loads up to 75 tons from
over the horizon through the surf-zone and across the beach
to a craft landing zone. The craft operates in a harsh
marine environment including salt water spray, blown sand
and debris, and temperature extremes from -40 to 110
degrees Fahrenheit. The LCAC operational seastate envelope
includes full mission capability through sea state three,
limited capability in sea state four, and survival in sea
state five.

The Landing Craft Air Cushion (LCAC) currently uses
conventional chain and adjustable length wire rope cargo
restraint with an over center cam type latching mechanism
to secure rolling stock vehicles and palletized cargo to
the craft’s open cargo deck. The existing restraints have
a breaking strength that is greater than 35,000 lbs, but
less than 40,000 lbs to prevent damage to the LCAC cargo
deck structure. Underway dynamic forces require that all
cargo be restrained to withstand a 1.5 G acceleration in
the forward and vertical direction, and 1.0 g for lateral
and aft direction for peacetime/training conditions. The
forward G acceleration is reduced to 1.0 G, and the



vertical, lateral and aft requirements are reduced to .5gs
under situations when the LCAC can be exposed to hostile
fire, accepting a somewhat higher degree of risk of cargo
breaking free in order to reduce the number of cargo
restraints that must be removed thereby reducing the craft
exposure to hostile fire.

Due to the weight of some of the cargo carried by LCAC, a
large number of gripes must be used. For example, the M1A1
tank requires 20 cargo restraints for securing the tank to
the craft during peacetime/training transit. Craft cycle
time is adversely impacted due to the considerable amount
of time required for personnel to install and remove each
lashing, typically 20 minutes to install and 5-7 minutes to
remove. The increased cycle time reduces rate of cargo
throughput in an amphibious operation, taking a longer time
to build up forces ashore. Furthermore, excessive time is
required for discharging cargo on the beach, even with the
reduced number allowed in a wartime situation. This is
very detrimental during wartime as the longer it takes to
offload cargo, the longer the LCAC and crew may be exposed
to hostile fire. Doctrinally, the LCAC is supposed to
transport cargo to a secured or benign beach. However, the
potential of hostile fire in a threat environment cannot be
eliminated entirely. The threat is so serious that during
operation Desert Storm the LCAC crews considered
transporting vehicles without any cargo restraints in order
to be able to offload on the beach as quickly as possible.
This could have had severe consequences should the cargo
have shifted underway. The craft could have been severely
damaged, or at least rendered inoperable and non-mission
capable due to the off-balanced load.

A quick-release cargo restraint system would drastically
reduce the LCAC cycle time and cargo offload time on the
beach under hostile fire. The risk to the LCAC and crew
would be greatly reduced and cargo throughput increased,
allowing a more rapid buildup of force ashore.

A wide variety of alternatives have potential in the
development of a quick-release gripe system. Recently
developed commercial technologies such as active materials
and smart materials could be utilized. Older technologies
such as explosive release mechanisms and more basic
mechanical quick-release mechanisms might also have
potential. The Navy will only consider proposals that
are innovative, address R&D and involve technical risk.



PHASE I: Develop concepts and select or develop materials
that will provide an improved quick release lashing system
for the LCAC and meet defined performance requirements.
Perform a tradeoff study to evaluate the merits of the
design concepts and if possible build bench scale
prototypes of concepts.

PHASE II: Develop the strongest concepts into prototype
systems and perform some level of testing and evaluation on
these systems in actual or simulated environments.

PHASE III: Test prototype systems onboard an LCAC to
secure cargo under simulated operational conditions.
Perform underway testing with instrumentation as required
to demonstrate system capability and characterize the
potential reduction in craft cycle times. Develop a
transition plan for the implementation of this technology
into the Naval Fleet.

COMMERCIAL POTENTIAL: The technology developed under this
program shall be applicable to commercial shipping,
commercial trucking, and aircraft cargo securing practices.
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http://www.chinfo.navy.mil/navpalib/factfile/ships/ship-
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http://www.onr.navy.mil/fncs/

KEYWORDS: Cargo securing, gripes, cargo lashing, tie-down,
cargo gripes, cargo restraint system

TPOC: John Ducote
Phone: 850-235-5388
Fax: 850-235-5366
Email: ducoteje@ncsc.navy.mil
2nd TPOC: Nam Trinh
Phone: 850-234-4546
Fax: 850-235-5366

http://www.intellimat.com/materials
http://www.chinfo.navy.mil/navpalib/factfile/ships/ship-lcac.html
http://www.chinfo.navy.mil/navpalib/factfile/ships/ship-lcac.html
http://www.onr.navy.mil/fncs/


Email: trinhnk@ncsc.navy.mil

Questions and Answers received from responders:

Question: To release tiedown chains, I assume that we need
to reduce the tension load first to loose the chain, then,
disconnect both ends (vehicle and cargo deck). So which
step is the most time-consuming processing? In other words,
we need to design a quick-release mechanism? Or we need to
design the entire cargo restraints.

Answer: The most time consuming part is disconnecting the
tiedown at both ends and dragging it out of the way. The
current tiedown actually releases tension pretty quickly.

Question: Is electrical power available for some type of
electrically actuated release?

Answer: Yes the LCAC has power available on deck, the power
available is 110/220 V 400 Hz 3 phase, or 28 VDC.

Question: Should it be compatible with other vehicles being
transported?

Answer: The cargo restraint should be compatible with a
wide variety of vehicles, primarily those in the US Marine
Corps inventory.

Question: Would metal or composites be more suitable?

Answer: Either is feasible as long as it is compatible
with the environment, if metal is used it needs to be
suitable for marine use (no bare carbon-steel).

Question: Need they be reusable?

Answer: That would be preferred but is not essential given
cost considerations (if they are cheap enough then it might
be acceptable for them to be disposable).

Question: Is the installment time as critical as the
removal time?

Answer: No, the removal time is most critical, but the
installment time is not entirely irrelevant.



Question: Would you consider a cargo restraint system that
managed the “extra” length of strap / chain, therefore
facilitating employment and deployment both beneficial and
within the scope of this STTR?

Answer: The extra length is not really an issue with the
current tiedowns, the cable or chain simply lies on the
deck.

Questions:

• 

• 

• 

• 

• 
• 

I need a set of drawings showing the current gripes
and hard points on the deck area.
Do you have any picture that you can show me how the
current latching mechanism is used to secure the cargo
restraint to cargo deck?
In order to get a fully picture of the expected tasks
involved with lashing and securing cargo on the LCAC
could you provide me with a copy of load masters
handbook or guideline.
What are the current strap and or chain restraints
currently used. I am interested in both the
specification (size and material) for the chains or
straps and the ratcheting devices used to tension the
restraints.
What are the lengths of the existing restraints?
What is the adjustment range (minimum length to
maximum length needed) for this new restraint system?

Answers: Below is a picture of an M1A1 tank being
transported by LCAC. The following information is provided
from the SEAOPS Cargo Loading Manuals and gives information
on the current method of securing cargo.



More information on LCAC can be obtained at the following
internet sources:

http://www.chinfo.navy.mil/navpalib/factfile/ships/ship-
lcac.html

http://www.fas.org/man/dod-101/sys/ship/lcac.htm

http://navysite.de/ships/lcac.htm

http://www.hazegray.org/features/nato/us/lcac/






















































































